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The  following  conditions  regulate  the  use  of  computer  progreuns 
developed  by  the  Hydrologic  Engineering  Center  (HEC),  Corps  of 
Engineers,  Department  of  the  Army. 

1 .  The  computer  programs  are  furnished  by  the  Government  and  are 
accepted  and  used  by  the  recipient  individual  or  group  entity 
with  the  express  understanding  that  the  United  States  Government 
makes  no  warranties,  expressed  or  implied,  concerning  the 
accuracy,  completeness,  reliability,  usability,  or  suitability 
for  any  particular  purpose  of  the  information  or  data  contained 
in  the  programs,  or  furnished  in  connection  therewith,  and  that 
the  United  States  Government  shall  be  under  no  liability 
whatsoever  to  any  individual  or  group  entity  by  reason  of  any  use 
made  thereof. 

2.  The  programs  belong  to  the  United  States  Government. 
Therefore,  the  recipient  agrees  not  to  assert  any  proprietary 
rights  thereto  nor  to  represent  the  programs  to  anyone  as  other 
than  Government  programs . 

3.  The  recipient  may  impose  fees  on  clients  only  for  ordinary 
charges  for  applying  and  modifying  these  programs. 

4.  Should  the  recipient  make  any  modifications  to  the 
program(s),  the  HEC  must  be  informed  as  to  the  nature  and  extent 
of  those  modifications.  Recipients  who  modify  HEC  computer 
programs  assume  all  responsibility  for  problems  arising  from,  or 
related  to,  those  modifications.  User  support  from  the  HEC  to 
third  party  recipients  will  only  be  provided  after  the  second 
party  demonstrates  that  program  difficulties  were  not  caused  by 
their  modifications. 

5.  This  "Conditions  of  Use"  statement  shall  be  furnished  to  all 
third  parties  that  receive  copies  of  HEC  programs  from  the 
recipient.  Third  party  recipients  must  be  notified  that  they 
will  not  receive  routine  program  updates,  correction  notices,  and 
other  program  services  from  the  HEC  unless  they  obtain  the 
progreun(s)  directly  from  the  HEC. 

6.  All  documents  and  reports  conveying  information  obtained  as  a 
result  of  the  use  of  the  program(s)  by  the  recipient,  or  others, 
will  acknowledge  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  Department  of  the  Army,  as  the  origin  of  the 
programCs ) . 
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INTRODUCTION 


1 .  PROGRAM  PACKAGE  ORIGIN 

These  programs  were  written  at  the  Hydrologic  Engineering  Center  (HEC) 
by  David  T.  Ford. 

2.  PROGRAM  PACKAGE  CAPABILITIES 

These  programs  were  designed  to  aid  in  the  analysis  and  formulation  of 
nonstructural  flood  plain  management  plans.  Damageable  property  is 
identified  by  an  identification  number.  A  single  point  may  represent  a 
single  structure  or  group  of  structures. 

Four  types  of  data  may  be  input:  structure  data,  such  as  type  of 
structure,  construction  material,  condition;  hazard  data,  such  as  location 
in  the  flood  plain,  depth  of  flooding,  stage-frequency  relationship; 
economic  data,  such  as  depth-damage  relationships,  value  of  contents  or 
structure  and;  environmental  data,  such  as  indicators  of  special  environ¬ 
mental,  ecological,  or  historical  significance. 

The  programs  assist  the  user  in  sorting  through  all  structures  in  the 
flood  plain  and  selecting  those  structures  of  special  interest.  For 
example,  all  structures  of  wood  frame  in  the  5-year  flood  plain  may  be 
selected.  For  any  or  all  structures  selected  for  analysis,  detailed 
structure,  flood  hazard,  economic,  or  environmental  data  may  be  displayed 
interactively.  Expected  annual  damage  is  computed.  Ihe  user  may  input 
modifications  to  the  structure  interactively,  e.g.,  raise  or  protect, 
and  have  expected  annual  damage  computed. 

The  Nonstructural  Analysis  Package  includes  two  programs:  a  Pre¬ 
processor  that  creates  a  data  bank  containing  various  structure  attributes 
and  an  Interactive  Analysis  Program  that  accesses  selectively  this  data 
bank,  thereby  allowing  evaluation  of  nonstructural  measures.  Figure  1 
illustrates  the  sequence  of  events  in  using  these  programs  for  analysis. 
Prior  to  application  of  the  programs,  surveys  are  conducted  to  gather 
data  necessary  for  the  analysis,  and  these  data  are  encoded  for  input 
to  the  Preprocessor. 


The  P'^eprocessor  Program  reads  the  encoded  bcructure  data  and  writes  a 
specially-formatted  data  file  for  access  by  the  Interactive  Analysis  Program. 
The  program  user  must  take  the  necessary  steps  to  save  this  file  on  a  per¬ 
manent  storage  device  on  his  or  her  computer  system.  In  addition  to  the  data 
file,  the  Preprocessor  provides  line  printer  output  that  summarizes  the  input 
data  and  the  information  that  is  written  on  the  data  file.  This  includes  the 
expected  annual  damage  for  each  damage  type,  computed  by  the  Preprocessor 
Program  using  algorithms  identical  to  those  employed  by  the  Expected  Annual 
Damage  (EAD)  Program  (Program  761-X6-L7580) .  The  Preprocessor  also  writes  a 
file  that  may  be  used  as  input  to  the  EAD  Program  if  the  user  desires  to 
execute  also  that  program.  To  accomplish  that  task,  the  user  must  issue 
appropriate  system  job  control  commands  (see  Table  3  for  BCS  control  commands.) 

The  Interactive  Analysis  Program  is  designed  to  be  executed  from  an  inter¬ 
active  terminal,  such  as  a  cathode  ray  tube  (CRT)  terminal.  The  program 
accesses  the  data  file  written  previously  by  the  Preprocessor  and  provides  the 
user  with  the  capability  to  search  rapidly  the  file  to  obtain  information 
about  specific  structures  and  to  evaluate  the  efficiency  of  nonstructural 
flood  control  measures.  The  execution  of  this  program  is  controlled  by  the 
user  with  a  set  of  commands,  as  explained  elsewhere  in  this  document.  In 
addition  to  the  output  produced  at  the  interactive  terminal  as  the  program 
executes,  the  Interactive  Analysis  Program  generates  a  duplicate  of  the  input 
commands  and  output  results  that  may  be  disposed  to  a  line  printer  by  issuing 
appropriate  Job  control  commands  (see  Table  3  for  example).  When  the  effects 
of  various  nonstructural  flood-control  measures  are  simulated,  the  expected 
damage  with  modified  conditions  is  computed  automatically  by  the  Interactive 
Analysis  Program,  using  the  algorithms  form  the  EAD  Program.  In  addition, 
a  file  is  written  to  allow  execution  of  the  EAD  Program  with  the  modified 
depth-damage  data  if  desired.  As  with  the  Preprocessor,  the  user  must  issue 
appropriate  job  control  commands  to  accomplish  this. 

3.  HARDWARE  AND  SOFTWARE  REQUIREMENTS 

The  Preprocessor  and  Interactive  Analysis  Programs  we.e  written  in  FORTRAN 
IV,  developed  on  the  CDC  7600  computer,  and  required  a  random  access  input- 
output  software  package.  The  following  is  a  list  of  tape  assignments  and 
memory  requirements  for  the  programs: 

Preprocessor  Program 

Memoi^y  Requirements 


Load:  52,000  words  (octal)  of  core 

Execute:  35,000  words  (octal)  of  core 


BBLp 


BVi  c-ppep 

HATARC^  I^CO^AoKU^  AtJp 
BWN/lR^UMeaTAL  PA1A 


FIGURE  1 

SEQUENCE  OF  EVENTS  IN  USING  NONSTRUCTURAL  ANALYSIS  PROGRAMS 


Tape  Unit  Assignments 
Unit 


Remarks 


1  EAD  program  input  data 

2  Structure  data  bank 

5  Standard  card  input 

6  Standard  line  printer 

Interactive  Analysis  Program 
Memory  requirements 

Load:  125,000  words  (octal)  of  core 

Execute:  112,000  words  (octal)  of  core 

Tape  Unit  Assignments 

Unit  Remarks 

1  EAD  program  input  data 

2  Structure  data  bank 

5  Standard  teletype  input 

6  Standard  teletype  output 

7  Scratch  tape  for  saving  standard 

teletype  print  messages  for  later 

printout  on  high-speed  batch  terminal 
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INTERACTIVE  ANALYSIS  PROGRAM  DESCRIPTION 


4.  NONSTRUCTURAL  ANALYSIS 

To  make  effective  use  of  this  program  the  user  assumes  a  responsibility 
for  understanding  the  nature  of  the  flood  hazard,  the  extent  of  flood 
damage,  and  the  physical  and  economic  feasibility  of  various  nonstructural 
measures.  Reference  1  presents  detailed  information  on  these  subjects. 

A  thorough  understanding  of  the  hazard  and  the  nonstructural  measures  is 
necessary  to  minimize  unnecessary  data  collection  and  to  maximize  the 
opportunities  for  feasible  nonstructural  plans.  With 
data  which  has  a  purpose  in  formulation  and  which  will  be  used  in  the 
decision-making,  and  with  structures  or  groups  of  structures  which  have 
possible  feasible  solutions,  interactive  analysis  can  be  a  significant 
aid  in  plan  formulation. 

5.  INTERACTIVE  COMMANDS 

Valid  commands  for  the  Program  for  Interactive  Nonstructural  Analysis 

are: 


REACH 

SAVE 

LIST 

TERMINATE 

PRINT 

HELP 

NUMBER 

COMMENT 

RAISE 

RESET 

PROTECT 

Each  of  these  commands  is  described  herein,  and  example  applications 
are  presented  in  Exhibit  4.  Any  unrecognizable  command  will 
cause  the  program  to  issue  the  message 

INVALID  COMMAND 
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6.  ThE  REACH  COMMAND 

The  REACH  command  specifies  which  structures  are  to  be  read  from 
storage  and  analyzed  by  identifying  the  reaches  that  include  those 
structures.  The  format  of  the  command  is 

REACH  Vl  t2  rS,  ect. 

where  rJ  x>2  r3j,  etc.  are  reach  identification  numbers.  These  identification 
numbers  must  be  separated  by  at  least  one  blank  space.  Any  number  of  reaches 
may  be  specified  by  this  command.  For  example,  if  the  user  enters  the 
following  command: 

REACH  301  4  100 

thereby  indicating  that  all  structures  in  reaches  301,  4  and  100  are  to 
be  analyzed,  the  program  will  first  read  data  for  all  structures  in 
reach  301.  (Because  of  limitations  imposed  in  the  Preprocessor,  the 
number  of  structures  in  this  reach  cannot  exceed  200).  If  the  total 
number  of  structures  in  reaches  301  and  4  does  not  exceed  200,  the  program 
will  then  read  data  for  reach  4.  Otherwise,  reading  of  structure  data  from 
the  data  bank  will  terminate  with  only  data  for  structures  in  reach  301 
available  for  subsequent  analyses.  Likewise,  if  the  total  number  of 
structures  in  reaches  301,  4,  and  100  does  not  exceed  200,  the  data  for 
reach  100  will  be  read. 

As  the  data  for  structures  in  each  reach  is  read,  a  message  in  the 
following  format  is  printed: 

REACH  r  READ,  n  STRUCTURES. 

where  r  is  the  reach  identification  number,  and  n  is  the  number  cf 
structures  in  that  reach.  If  a  reach  identification  number  is  specified 
and  that  reach  is  not  included  in  the  data  bank,  the  following  message  is 
printed: 


REACH  r  NOT  FOUND 
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When  the  data  for  all  structures  ir  the  specified  reaches  have  been  read, 
the  program  issues  the  message 

n  REACHES  READ 

where  n  is  the  number  of  reaches  read.  If  any  of  the  soecified  reaches 
are  not  valid  (e.g.,  the  identification  is  not  a  number),  the  following 
message  will  be  printed: 

INVALID  REACH 

The  REACH  command  may  be  entered  any  number  of  times.  Each  time  it 
is  entered,  the  structure  data  currently  available  in  the  computer  memory 
are  deleted, and  the  data  for  structures  in  the  newly  specified  reaches 
replaces  it. 

All  other  commands  are  ignored  prior  to  entry  of  a  valid  REACH  command, 
and  the  message 

NO  DATA  READ 
is  printed. 
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7.  THE  LIST  COMMAND 


The  LIST  command  directs  the  program  to  print  a  list  of  the  identifi¬ 
cation  numbers  and  names  of  all  structures  that  satisfy  a  set  of  user- 
specified  constraints.  Those  constraints  are  specified  as  arguments  of 
the  LIST  command  in  the  following  format: 

LIST  constraints 

Constraints  are  defined  by  entering  a  structure  attribute,  the  type  of 
comparison  that  is  to  be  made,  and  the  value  for  which  the  comparison  is 
to  be  made.  For  example,  to  obtain  a  list  of  all  structures  with  slab 
foundation,  the  user  should  enter  the  following  command: 

LIST  FOUN  EQ  SLAB 

The  constraint  specified  here  is 

FOUN  EQ  SLAB 

FOUN  is  the  abbreviation  recognized  by  the  program  for  FOUNDATION,  and  EQ 
is  the  recognized  abbreviation  for  EQUAL.  The  program  will  search  the 
data  for  all  structures  included  in  the  reaches  being  analyzed,  will 
compare  the  foundation  type  of  each  with  the  word  SLAB,  and  will  produce 
a  list  of  all  structures  that  satisfy  the  constraint.  The  format 
of  that  list  is  as  follows: 

Structure  ID  nvonher.  Structure  name 

If  no  structures  satisfy  the  specified  constraints,  the  following  message 
appears : 


NO  SUCH  STRUCTURE 

The  constraints  specified  by  the  LIST  command  may  apply  to  any  of  37 
structure  attributes.  These  attributes  and  the  recognized  abbreviations 
are  given  as  Table  1.  Beyond  the  4-character  abbreviation  listed  for 
each  attribute,  all  other  characters  are  ignored.  Thus  the  word  FOUNDATION 
could  be  used  in  specifying  the  constraint.  On  the  other  hand,  the  order 
of  the  first  four  characters  of  a  recognized  abbreviation  is  critical. 

Once  the  structure  attribute  is  identified,  any  of  three  types  of 
comparisions  can  be  specified.  These  include  equality  (abbreviated  EQ), 
less  than  or  equal  inequality  (abbreviated  LE),  or  greater  than  or  equal 
inequality  (abbreviated  GE).  For  certain  attributes,  designated  with  an 
asterisk  in  Table  1,  the  inequality  comparisons  are  meaningless  because 
the  values  of  these  attributes  are  textual.  For  these,  the  program 
automatically  assumes  the  comparison  is  to  be  for  exact  equality,  and 
any  user  input  other  than  EQ  is  ignored.  The  value  for  which  the  comparison 
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TABLE  1 


STRUCTURE  ATTRIBUTES  AND  ABBREVIATIONS 


AHf>MFVT^^TIn^ 

ftTT“  I  ''JTF 

*cnK.'p 

cn'•'nTTIo^ 

mmm 

nFrtw  I'F  FLOiPi^fi  P«yFaKI  FVEnT 

pon'^ 

mmm 

F  p  t  <  1 P  F  (.  >  *'  I  F  ■  V  F  A  W  F  V  E  h’  T 

noi  n 

PFPTH  PF  lO-yFAP  FvF^T 

nni 

nF.PTM  “F  FL‘’f!OI>'F  FlU  5'3«yFAK  EVF.nT 

■t  M  W 

OPPXM  OF  FLO'iniKT*  FPF  ?«;»yFAW  EvFN'T 

nn.^n 

['Fpth  f.’F  FLr.^'PI^■R  Fni:  ^ii-yFAP  FVF>;T 

ntPTH  -IF  F!_rir>ht^F  FPr^  SO-yFAW  FvEfiT 

nP7s 

•  •  • 

i;Fpth  f'P  FI Fnc-  T^j-yfa^  FvEpT 

niPo 

UF  fiF  FLOcn  T*“'r,  rny  ior,»YFA->  EvEi.T 

EAPC 

FXPFCTFO  f  A''A(:.F  Tf1  CHivTFN'TS 

EAPn 

«•  M  • 

(.xpeptE''  a-.mual  r;A,-,&RF  tm  tthf.m  pwppe»tv 

EAPS 

F,*PFr.Tf.P  A^>.'l)AL  fa  :AGF  TM  STKUCTUftF 

EAPT 

TPT4I  tvPFCTFP  AA^'JAl.  nAMAr;F  (aLL  CATFGf^F'TES) 

*ENVI 

F  N'VT  POM'.c  f.‘T  Al.  T  A’F  n-'MA  T  J  0  ''J 

eelf 

FTk'^t.Fiop’n  Fi.FvsTinrv  PF  .ST‘njCTU«E 

FIMT 

HErUPPfPCF  TKTF'-'V'L  PF  FVfr.T  AT  FIUST  FLGC>< 

pniiM 

•  •  • 

FfiijMnAT  t:je;  ty''f; 

fiFLE 

«  «  ft 

G<<(1llNn  ElFVATTP^  at  ^TRlirti.yF 

*HTST 

HTSTIIPir.Al.  flFE^BF  ATTPK' 

T  n  Ni  P 

.«• 

IDFf'TTFlCATTnN!  K't'<l'F«  OF  ^tPUCTURE 

iFvp 

LFvFI  of  p;^nTFCTIr^ 

*matf 

(3(^1  vSTuliPT  I  L  *■'  ‘^ATfPIAL  -  F‘’A^'^ 

*MAT8 

GnvSTt'LjrTI r"i  “aTF^IAL  -  •^TnTuG 

NPA  1 

KP.  AT  1*^1  Fl.nPR 

^nR1 

mmm 

l-P’.  >^F1  ri"  IRT  FLPP** 

NWTM 

mmm 

hP. 

PFl  F 

fLEVATn--  F'l-J  LPvFL  PF  Pk'lTFCTlPN 

*  PFWH 

mmm 

PFPMFAriTLTTY 

8Fl  F 

mmm 

ElFVATir!  f'F  7Ff5r  STAGF 

*  TVPF 

TVPF  pF  RTi. 

*  USF’l 

STiciir;Ti!=»F  fSt 

VPPM 

mmm 

VAl.  IIF  t-F  r,it!TF'.|TS 

vniH 

mmm 

VAl.HF  CF  nipfR  n-EjiipF'vTV 

V  S  T 

VAl  iir  iF  <;ri‘‘!rTii!:f 

xrni? 

X«f;nniJ|,'T-;A  tF  PF  ^TviiCTllRF 

yrnw 

mmm 

>-cnnR'»T..ATF  rr  .sr,;iir.Ti)FF 

(*indi cates  attribute  is  textual) 

NOTE:  Depths  of  flooding  are  measured  relative  to  ground 
elevation. 
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is  to  be  made  (the  right-hand-side  of  the  constraint)  is  expressed  either 
as  a  number  or  as  alphanumeric  text,  depending  on  the  attribute  specified 
in  the  constraint.  For  comparisons  with  text,  spelling  is  critical.  For 
example,  if  a  structure  was  defined  as  1-STORY  when  the  data  bank  was 
developed  by  the  Preprocessor  Program,  it  will  not  appear  in  a  list  of 
structures  generated  by  the  following  command: 

LIST  TYPE  EQ  ISTORY 

because  of  the  difference  in  spelling  (1-STORY  vs  ISTORY). 

In  addition  to  the  described  capability  to  search  selectively  the 
data  for  structures  with  attributes  that  satisfy  a  single  user-defined 
constraint,  the  program  also  has  a  provision  to  combine  constraints 
using  the  operators  AND  (for  constraints  that  must  be  satisfied  simul¬ 
taneously)  and  OR  (for  alternative  constraints).  For  example,  to  produce 
a  list  of  all  frame  structures  with  first-floor  elevation  less  than  or 
equal  to  710.3  feet,  the  user  should  enter  the  following  command: 

LIST  TYPE  EQ  FRAME  AND  FELE  LE  710.3 

The  program  will  first  search  the  available  data  to  identify  all  frame 
structures.  Then  all  structures  from  this  set  that  have  a  first-floor 
elevation  less  than  or  equal  to  710.3  feet  will  be  identified  and  listed. 

A  maximum  of  three  constraints  can  be  specified  with  a  single  LIST  command. 
If  multiple  constraints  are  specified,  they  are  satisfied  from  left  to 
right.  Thus  the  command 

LIST  TYPE  EQ  FRAME  AND  FELE  LE  710.3  OR  LEVE  LE  100 

will  yield  a  list  of  all  frame  structures  with  first-floor  elevation  less 
than  or  equal  to  710.3  feet  plus  a  list  of  all  structures  with  level  of 
protection  less  than  or  equal  the  100-year  event.  No  structure  will  appear 
in  a  list  more  than  once. 

If  the  constraints  cannot  be  recognized  by  the  program,  the  program 
issues  the  message 

INVALID  CONSTRAINT 

If  no  constraints  are  specified,  the  program  assumes  that  all  structures 
that  satisfied  the  last  set  of  constraints  specified  are  to  be  listed. 

The  LIST  command  causes  no  modification  of  the  structure  data  in 
memory . 
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8.  THE  PRINT  COMMAND 


The  PRINT  command  directs  the  program  to  print  detailed  data  summaries 
or  specific  attributes  for  all  structures  that  satisfy  a  set  of  user- 
specified  constraints.  The  constraints  are  specified  as  described  for 
the  LIST  command.  If  no  constraints  are  specified,  the  program  assumes 
that  all  structures  that  satisfied  the  last  set  of  constraints  implicitly 
satisfy  the  constraints  for  this  command. 

The  type  of  summary  or  the  attribute  to  be  printed  is  specified  by  the 
word  following  the  command  PRINT.  Valid  summary  types  are  ECONOMIC, 
ENVIRONMENTAL,  HAZARD,  and  STRUCTURAL.  For  example,  to  obtain  a  summary 
of  economic  data  for  all  frame  structures  with  first-floor  elevation  less 
than  or  equal  to  710.3  feet,  the  user  should  enter  the  following  command: 

PRINT  ECONOMIC  TYPE  EQ  FRAME  AND  FELE  LE  710.3 

The  program  will  search  the  available  data,  and  for  each  structure  that 
satisfies  the  constraint,  will  print  a  summary  that  includes  the  structure 
identification  number,  the  structure  name,  the  value  of  the  structure  and 
of  the  contents,  and  the  expected  annual  damages  in  all  categories  for 
current  conditions  and  for  base  conditions  (with  no  modification  to  the 
structure) . 

Attribute  displays  may  be  obtained  for  any  attribute  shown  in  Table  1. 
For  example,  to  obtain  a  display  of  the  current  level  of  protection  of  all 
frame  structures  with  first-floor  elevation  less  than  or  equal  to  710.3 
feet,  the  user  might  enter  the  following  command: 

PRINT  LEVEL  TYPE  EQ  FRAME  AND  FELE  LE  710.3 

The  program  will  search  the  available  data  and  will  print  the  identification 
number  and  the  specified  attribute  for  each  structure  that  satisfies  the 
constraints. 

An  example  of  each  data  summary  and  of  an  attribute  display  is  given 
as  Table  2.  The  PRINT  command  causes  no  modification  of  the  data  in  memory. 
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TABLE  2 


EXAMPLES  OF  SUMMARIES  AVAILABLE  WITH  PRINT  COMMAND 

STRUCTDPF  SUHMAWV  •  ST»|!CTI'I'>1:  1001, 


EQ9  SFCONO 

ST, 

current 
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LOP  ELEV 
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USE 
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0, 

AT  1ST 

WINOnws 

^  • 

FOUNDATION 

RATS 

FRAME  MATl 

WO  Ml) 

SIDE  MaTl 

wnnu 

condition 

Gono 

ECONOMIC  summary  ^  STR'ICTliRf 
f.OR  second  ST, 

TYPE  VAl.lie  CMRMFNT 


STRUCTURE 

contents 

other 

TOTH 


/joo'i0j,no 
POOofi  no 
7500.00 
S75on,00 


EAn 

129, R? 
/h71 .70 


lOOl. 

v;/n  EXP  ANf! 
LAP;  hEnEF'IT 

0, 

3197. Sfe 
129, 9p 
7*.71.7n 


environmental  Summary  •  STniirTU-yF  lOOi, 

NOR  SFCflNO  3T, 

Environ  NfT'iE 

historical  rf«s 
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TABLE  2  (CONT.) 


HA7ABn  SUMMARY 
hOB  SF-CO^JO  ST. 
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?. 

S. 

1«. 

1?. 

?5. 

.1'^. 

7^. 
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DEPTH 

n'. 
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?.ft3 

■^>6 
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l.OO 

10009. 
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10.00 
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1.51 

10015. 

1.51 

50013'. 

50,00 

50010. 

50.00 
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1,00 

5001ft’. 

1.00 

1  OOOOl^ 

100, ';0 

1  00005. 

100,00 

1 00003. 

2.PP 

1  ooooa'. 

2,2? 

1001  . 
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9.  THE  NUMBER  COMMAND 


The  NUMBER  command  enables  the  user  to  determine  how  many  structures 
satisfy  a  set  of  specified  constraints.  These  constraints  are  specified 
in  the  format  described  for  the  LIST  command.  If  no  constraints  are 
specified,  the  program  assumes  that  all  structures  that  satisfied  the 
last  set  of  constraints  implicitly  satisfy  the  constraints  for  this 
command. 


NUMBER  command  is  entered,  the  program  will  search  the  available 
pleted^thrmeLagr^  satisfy  the  constraints.  When  this  search  is  com- 


n  FEASIBLE  STRUCTURES 

IS  issued,  where  n  is  the  number  of  structures  that  satisfy  the  constraints. 

If  no  structures  satisfy  the  specified  sonctraints,  the  following  message  is 
printed:  ^ 


NO  SUCH  STRUCTURE 

The  NUMBER  command  causes  no  modification  of  the  structure  data  in  memory. 
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10.  THE  REVISE  COMMAND 


This  command  is  no  ''onger  operational.  It  has  been  replaced  with  the 
commands  RAISE  and  PROTECT. 

11.  THE  RAISE  COMMAND 

The  RAISE  command  allows  the  user  to  evaluate  the  effects  of  raising  all 
structures  that  satisfy  a  set  of  specified  constraints.  These  constraints  are 
specified  as  described  previously.  If  no  constraints  are  specified,  the 
program  uses  the  last  valid  set  of  constraints. 

The  format  of  the  RAISE  command  is 
RAISE  d  constraints 

where  d  is  the  distance  above  ground  elevation  that  the  elevation  for  definition 
of  level  of  protection  is  to  be  raised.  The  relationship  between  the  first- 
floor  elevation,  zero-stage  elevation,  and  elevation  for  definition  of  level  of 
protection  is  constant.  Thus  the  modified  zero  stage  elevation  is  the  original 
value  +  A,  where  A  is  original  ground  elevation  +  d  -  original  level  of  pro¬ 
tection  elevation.  The  depths  for  the  depth-damage  functions  are  measured 
from  this  point. 

All  data  that  are  affected  by  raising  are  adjusted  as  appropriate,  in¬ 
cluding  the  expected  annual  damage  for  the  structure  and  fo'  the  contents  and 
the  level  of  protection.  These  updated  values  are  printed  in  the  following 
format  when  recalculated: 

IDNO  PELE  SELE  EADC  EADS  EADT  .EVE 
The  expected  annual  damage  to  "other"  property  does  not  change. 

Subsequent  use  of  the  RAISE  command  (or  the  PROTECT  command)  invalidates 
the  efforts  of  all  previous  uses  of  the  commands,  'estorin'  all  values  to  base 
conditions  before  modifying  them.  Therefore  the  distance  is  always  specified 
relative  to  the  original  elevations. 
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12.  THE  PROTECT  COMMAND 


The  PROTECT  command  allows  the  user  to  evaluate  the  effects  of  protecting 
all  structures  that  satisfy  a  set  of  specified  constraints.  These  constraints 
are  specified  as  described  previously.  If  constraints  are  ommitted,  the 
program  uses  the  last  valid  s^t  of  constraints. 

The  format  of  the  PROTECT  command  is 
PROTECT  d  aonstro.ints 

where  d  is  the  distance  of  effective  protection,  relative  to  the  ground 
elevation  at  the  structure.  This  protection  may  be  provided  by  flood  proofing, 
by  constructing  small  walls  or  levees,  or  by  applying  similiar  measures.  The 
first-floor  elevation  and  the  zero-stage  elevation  are  not  modified  by  this 
command,  but  the  elevation  that  defines  the  elevation  for  level  of  protection 
computations  is  moved  to  ground  elevation  +  d. 

All  data  that  are  affected  by  protecting  are  adjusted  as  appropriate,  and 
updated  values  are  printed  in  the  following  format: 

lONO  FELE  PELE  SELE  EADC  EADS  EADT  LEVE 

Subsequent  use  of  the  PROTECT  command  (or  the  RAISE  command)  invalidates 
the  effects  of  all  previous  uses  of  the  commands,  restoring  all  values  to  base 
conditions  before  modifying  them.  Therefore  the  distance  d  is  always  specified 
relative  to  the  original  elevation  at  which  damage  begins. 
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13.  THE  SAVE  COMMAND 


The  SAVE  command  causes  updating  of  the  data  bank  for  all  structures 
that  satisfy  a  set  of  user-specified  constraints.  The  constraints  are  speci¬ 
fied  in  the  same  manner  as  described  for  the  LIST  command.  If  no  const'^aints 
are  specified,  the  program  assumes  that  all  structures  that  satisfied  the  last 
set  of  constraints  implicitly  satisfy  the  constraints  for  this  command. 

Figure  2  illustrates  comceptually  how  the  Program  for  Interactive  Non- 
structural  Analysis  operates  with  the  data  available  in  a  structure  data  bank. 
When  the  user  specifies,  via  the  REACH  command,  which  structures  are  to  be 
analyzed,  the  program  searches  the  data  bank  and  copies  the  appropriate  data 
for  all  structures  in  the  reaches  into  the  computer  memory.  As  this  data  is 
revised  (see  the  description  of  the  RAISE  and  PROTECT  commands),  the  revisions 
are  made  only^to  the  data  in  memory.  In  order  to  make  the  changes  to  the  data 
bank,  the  SAVr.  command  must  be  executed.  This  causes  the  program  to  write  the 
data  that  is  curi'ently  in  memory  for  the  specified  structures  to  the  permanent 
storage  medium  for  the  data  bank.  Thus  the  user  may  evaluate  the  effects  of 
any  number  of  nonstructural  measures  before  making  permanent  changes  to  the 
data  bank. 

To  retain  the  updated  data  bank  for  later  access,  the  user  must  also 
issue  appropriate  system  job  control  commands  at  the  termination  of  the  inter¬ 
active  analysis  (see  the  description  of  the  TERMINATE  command). 
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CONCEPTUAL  ILLUSTRATION  OF  DATA  MANIPULATION 
BY  PROGRAM  FOR  INTERACTIVE  NONSTRUCTURAL  ANALYSIS 


14.  THE  TERMINATE  COMMAND 


The  TERMINATE  command  terminates  the  interactive  analysis  of  structure 
data.  At  this  time,  the  user  must  issue  appropriate  system  job  control 
commands  to  process  the  input  files  generated  for  the  EAD  program  by  this 
program,  to  save  the  data  bank  updated  by  the  SAVE  command,  or  to  dispose  to 
a  line  printer  a  copy  of  the  completed  analysis.  The  proper  job  control 
commands  to  accomplish  each  of  these  tasks  on  the  Boeing  Computer  System  are 
given  in  Table  3. 
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TABLE  3 


JOB  CONTROL  COMMANDS  TO  PROCESS  FILES  FROM  PROGRAM 
FOR  INTERACTIVE  NONSTRUCTURAL  ANALYSIS  (BCS  SYSTEM) 

To  process  input  file  for  EAD  program: 

REWIND, TAPEl . 

GET,EAD/UN=CECELB. 

EAD, TAPEl, 

To  save  updated  data  bank  for  later  access: 

REWIND, TAPE2. 

REPLACE, TAPE2= (your  file  name) 


To  dispose  a  copy  of  the  interactive  analysis  to  a  line  printer: 
REWIND,TAPE7. 

DISPOSE, TAPE7=PR/EI=(your  terminal  identification). 


mailing  information 
for  BCS  system 
(followed  by  one 
blank  line) 


20 


15. 


THE  HELP  COMMAND 


This  command  provides  the  user  with  the  following: 

1.  A  list  of  a  structure  attributes  and  the  accepted  abbreviations  for 
those  attributes  (same  as  Table  1  of  this  manual).  This  list  is 
obtained  by  entering  HELP  ATTRIBUTES. 

A  brief  explanation  of  acceptable  commands  for  the  Interactive 
Analysis  Program.  This  description  is  obtained  by  entering  HELP 
COMMANDS. 

3.  A  brief  description  of  the  form  of  the  constraints  employed  with  the 
Interactive  Analysis  Program  commands.  This  description  is  obtained 
by  entering  HELP  CONSTRAINTS. 

The  information  is  displayed  on  the  user's  interactive  terminal  and  is  also 
written  to  a  file  that  may  later  be  printed  with  a  high-speed  line  printer  if 
desired. 
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16.  THE  COMMENT  COMMAND 


The  COMMENT  command  allows  the  program  user  to  insert  comments  or 
massages  as  input.  These  comments  are  ignored  by  the  program  but  they  pro¬ 
vide  the  capability  to  "leave  tracks"  so  the  program  user  can  later  be  reminded 
of  any  important  details  of  the  analysis. 

The  format  of  the  COMMENT  command  is 
COMMENT  any  alphanumerio  message 
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17.  THE  RESET  COMMAND 


The  RESET  command  restores  to  original  values  the  data  for  all  structure 
that  satisfy  a  set  of  specified  constraints.  These  constraints  are  specified 
as  described  previously.  If  no  constraints  are  specified,  the  program  uses 
the  last  valid  set  of  constraints. 

The  formal;  of  the  RESET  command  is 
RESET  constraints 

The  command  invalidates  the  effects  of  all  previous  entries  of  the  com¬ 
mands  RAISE  and  PROTECT,  restoring  all  elevations,  expected  annual  damage 
values,  etc.  to  base  conditions,  ^hese  base  condition  values  are  summarized 
in  the  following  format  for  each  structure: 

IDNO  PELE  SELE  EADC  EADS  EADT  LEVE 
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INPUT  PREPARATION  -  PREPROCESSOR  PROGRAM 


18.  COMPUTATION  CONVENTIONS 

The  programs  of  the  Nonstructural  Analysis  Package  use  the  following  con¬ 
ventions  for  development  of  elevation-damage  functions  for  each  structure  and 
for  calculation  of  expected  damage: 

a.  Three  types  of  damage  are  defined  for  each  structure.  These  are 
(1)  damage  to  the  structure  (building),  (2)  damage  to  the  contents, 
and  (3)  other  damage.  If  a  structure  is  raised  or  protected,  the 
expected  annual  damage  to  "other"  property  is  assumed  to  be  constant. 

b.  The  user-defined  zero-stage  elevation  (SELE)  for  each  structure  is 
the  datum  for  all  stage-damage  function  for  the  function. 

c.  The  program  pointer  that  defines  the  elevation  for  level  of  protection 
computations  is  positioned  initially  at  the  user-defined  elevation, 

PELE.  If  the  structure  is  raised  a  distance  d,  the  pointer  is  also 
raised  d.  If  the  structure  is  protected  to  stage  d,  the  pointer  is 
positioned  at  GELE  +  d. 

The  interactive  Analysis  Program  does  not  incorporate  directly  the  cap¬ 
ability  to  raise  or  to  protect  a  structure  to  some  specified  level  of  protection, 
but  this  may  be  accomplished  easily  by  reference  to  the  summary  generated  by 
the  command  PRINT  HAZARD.  The  stages  corresponding  to  events  of  various 
frequencies  are  expressed  relative  to  ground  elevation,  so  the  required  distance 
for  raising  or  protecting  can  be  determined  easily. 

19.  DATA  CARDS 

TT:  Title  Card.  The  title  cards  are  used  to  identify  the  unique  features 
of  a  particular  job  so  as  to  jog  one's  memory  when  the  output  is  encountered  at 
some  later  time.  Useful  items  to  note  on  these  cards  are  the  run  date,  data 
bases,  items  modified  from  the  last  job,  different  operation  mode  or  design 
feature  for  one  or  more  flood  plain  management  plans,  etc.  Three  TT  cards  are 
required  at  the  start  of  every  job. 

DP:  Stages  for  all  Stage-Damage  or  Stage-Percent  Damage  Functions.  This 
card  is  used  to  input  the  stage  or  depth  curve  which  corresponds  to  the  damage 
or  percent  damage  data  function  on  the  PD  or  DD  cards.  Only  one  DP  card  can 
be  entered  for  each  set  of  PD  or  DD  cards. 

DF:  Damage  Function  Name.  This  card  is  used  to  identify  the  damage 
function  which  is  to  be  input  by  the  following  PD  or  DD  cards.  In  field  one, 
a  unique  integer  number  identifies  the  damage  function.  Fields  two  through 
ten  are  for  an  alphanumeric  label. 
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PD:  Percent  Damage  Data.  This  card  is  used  to  input  the  percent 
damage  data  that  corresponds  to  the  depths  on  the  DP  card. 

DP;  Damage  Data.  This  card  is  used  to  input  the  damage  value  data 
that  corresponds  to  the  depths  on  the  DP  card. 

EF:  End  of  Function  Data.  This  card  is  used  to  signify  the  end  of 
inpuFof  the  damage  function  cards.  The  reach  data  follows  this  card. 

RD:  Reach  Name.  This  card  is  used  to  identify  the  reach.  An 
abbreviated  (6  characters)  identifier  for  the  reach  may  appear  on  the 
other  reach  cards  to  identify  the  card  in  case  one  or  more  cards  are 
withdrawn,  either  intentionally  or  accidently,  from  the  rest  of  the  data. 

FR:  Frequency  Data.  This  card  is  used  to  input  the  necessary 
exceedance  frequency  information.  The  data  are  input  in  descending  order 
and  are  expressed  in  percent,  i.e.,  a  value  of  10  is  input  for  the  10- 
year  event,  1.0  for  the  100-year  event,  etc.  It  is  important  that  the 
first  value  be  at  or  below  the  zero  damage  point  and  the  last  value  to 
be  an  infrequent  event;  usually  0.1  (1,000-year  event)  is  adequate.  Any¬ 
where  from  10  to  15  points  should  be  defined. 

OF:  Flow-Frequency  Data.  This  card  is  used  to  input  the  flows 
which  will  correspond  to  the  frequency  values  on  the  FR  card. 

EL:  Datum  Elevation.  The  datum  elevation  is  used  to  adjust  the 
depths  on  the  stage-discharge  cards  to  elevation  data  at  reach  index 
location. 

SQ-QS:  Stage-Flow  Data.  This  set  of  cards  is  used  to  input  the 
discharge  rating  curve  at  the  index  point  within  the  present  reach. 

RE:  Reference  Flood  Elevation.  The  reference  flood  elevations  that 
apply  to  the  reach  Tndex  location  are  input  by  the  use  of  this  card. 

SI:  Structure  Identification.  This  card  is  used  to  identify  the 

structure  for  which  the  foTTowing  structural  data  applios.  On  field  one 
a  unique  integer  number  has  to  be  used  to  label  the  structure.  Fields 
two  through  ten  are  for  an  alphanumeric  label. 

SD:  Structure  Values  and  Damage  Function.  This  card  is  used  to 
input  the  structure  values  and  the  damage  functions  that  are  to  be 
applied  to  each  value. 

SR:  Reference  Flood  Elevation.  The  reference  flood  elevations  that 

apply  to  the  structure  site  are  input  by  the  use  of  this  card. 

SE:  Structure  Elevation  Data.  This  card  is  used  to  input  the  ground 

elevation,  first  floor  elevation,"  and  the  elevation  at  which  damage 
starts. 
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SC:  Structure  Physical  Characteristics.  This  card  is  used  to  input  the 
physical  characteristics  of  the  structure  such  as  permeability,  number  of 
openings  foundation  type,  etc.  The  card  is  required,  but  any  or  all  values 
may  be  omitted. 

SP:  Structure  Site  Data.  This  card  is  used  to  input  the  structure  site 
information.  The  card  is  required,  but  any  or  all  values  may  be  omitted. 

ES:  End  of  Structure  Data.  This  card  is  used  to  signify  the  end  of  the 
structure  data  for  the  present  reach.  The  next  data  read  will  be  for  a  new 
damage  reach. 

ER:  End  of  Reach  Data.  This  card  signifies  the  end  of  input  data  for 
all  reaches. 
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EXHIBIT  1 


PREPROCESSOR  INPUT  DESCRIPTION 


This  exhibit  c'^ntains  a  detailed  description  of  the  data  input 
requirement  for  each  variable  on  each  input  card. 

The  location  of  the  variables  on  each  input  card  is  shown  by 
field  number.  The  cards  are  normally  divided  into  ten  fields  of 
eight  columns  each  except  for  field  1.  Variables  in  field  1  may  only 
occupy  card  columns  3 -8  since  columns  1  -  2  are  reserved  for  the 
required  card  identification  characters.  Some  variables  are  used  to 
indicate  a  particular  program  option  and  the  variables  are  integer 
values  which  must  be  right  justified  (punched  on  the  far  right  side 
of  the  field)  without  a  decimal  point.  Other  variables  are  assigned 
numbers  to  express  the  magnitude  of  that  variable.  A  "+"  sign  is 
shown  under  "value"  and  the  numerical  value  for  the  variable  is  entered 
as  input.  Where  the  variable  value  is  to  be  zero,  the  variable  may 
be  left  blank,  since  a  blank  field  is  read  as  zero  and  any  number 
without  a  sign  is  considered  positive. 

Unless  noted  otherwise,  variable  names  beginning  with  the  leters 
I,  J,  K,  L,  M  or  N  represent  integer  variables  and  a  decimal  point  must 
not  appear  in  the  field.  All  others  are  floating  point  variables  and 
may  either  have  a  decimal  point  or  be  right  justified. 

The  location  of  variables  on  cards  is  often  referred  to  by  an 
abbreviated  designation,  for  example,  SE.5  means  the  fifth  field  of 
the  SE  card. 


TT  Card  -  Title  Card 


Field 

Variable 

yaj_u_e_ 

Description 

1  -  10 

Alpha 

Alphanumeric  information  to  identify  the 
job.  The  TT  cards  will  be  printed  at  the 
top  of  first  output  page.  Three  TT  cards 
are  required  for  the  input. 

DP  Card  - 

Depth  -  Damage  or  Depth  -  Percent  Damage  Data  (Required  Card) 

Field 

Variable 

Value 

Description 

1 

-- 

— 

Not  used. 

2 

NDMV 

+ 

The  number  of  depth  values  that  are  to  be 
input.  Maximum  18. 

3 

STAGEF(l) 

+ 

Depth,  relative  to  elevation  at  which 
damage  starts  (SE.4).  STAGEF(l)  should 
correspond  to  the  elevation. 

4  -  10 

STAGEF 
(2  -  NDMV) 

+ 

Repeat  as  required  by  NDMV,  If  there  are 
more  than  eight  values,  the  ninth  value 
must  begin  in  the  first  field  of  the  next 
card. 

DF  Card  - 

Damage  Function  Name 

(Required  Card) 

Field 

Variable 

Value 

Description 

1 

IT 

+ 

Value  to  be  used  to  identify  the  damage 
function  on  the  SD  card. 

2  -  10 

KNDMF 

Alpha 

Alphanumeric  title  to  label  the  damage 
function. 

PD  or  DD 

Card  -  Percent  Damage/Damage  Data  (Required  Card) 

Field 

Variable 

Value 

Description 

1  -  2 

Not  used. 

3-10  DAMGF  +  Percent  damages  (PD  card)  or  damage  values 

(1-NDMV)  (DD  card)  that  correspond  to  the  depths 

on  the  DP  card.  Initial  value  should  be 
zero.  If  there  are  more  than  eight  values, 
the  ninth  value  must  begin  in  the  first 
field  of  the  next  card. 
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EF_Card  -  End  of  Damage  Function  (Required  Card).  Identifies  end  of  damage 
function  input. 


Field 

Variable 

Value 

Description 

1  -  10 

Not  used. 

RD  Card 

-  Reach  Name 

(Required 

Card) 

Field 

Variable 

Value 

Description 

1 

IDRCH 

+ 

Value  to  oe  used  to  identify  the  reach. 

2  -  10 

KNRCH 

Alpha 

Alphanumeric  title  for  the  reach. 

FR  Card 

~  Frequency  Data 

Field 

Variable 

Value 

Description 

1 

Alpha 

A  brief  reach  identification  (or  station 
number)  to  identify  the  data.  May  be  left 
blank  if  desired. 

2 

NFRQ 

+ 

The  number  of  exceedance  frequency  values 
that  are  to  be  input  for  computation  of 
expected  annual  damage.  Maximum  18. 

3 

FREQ(l) 

+ 

Exceedance  frequency  values  (in  percent). 
Values  must  be  in  descending  order  (99., 

90 . 10.  for  the  10-year  event,  1.0 

for  the  100-year  event,  etc.). 

4-10 

FREQ 

+ 

Repeat  as  required  by  NFRQ.  If  there  are 

(Z  -  NFRQ) 

more  than  eight  values,  the  ninth  value 

must  begin  in  the  first  field  of  the  next 
card. 
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QF  Card  -  Flow  (Frequency)  Data  (Required  Card) 


Field 

Variable 

Value 

Description 

1 

Alpha 

A  brief  reach  identification  (or  station 
number)  to  identify  the  data.  May  be 
left  blank  if  desired. 

2 

-- 

— 

Not  used. 

3 

QFRQ(l) 

+ 

Peak  flood  values.  Must  correspond  to 
exceedance  frequency  values  (FR  card). 

4  -  10 

QFRQ 

(2  -  NFRQ) 

+ 

Repeat  as  required  by  NFRQ.  If  more  than 
eight  values,  the  ninth  value  must  begin 
in  the  first  field  of  the  next  card. 

EL  Card 

-  Index  Location  Datum  Elevation  (Required  Card) 

Field 

Variable 

Value 

Description 

1 

-- 

— 

Not  used. 

2 

ELEVD 

+ 

The  datum  elevation  of  the  index  location 
which  will  be  used  to  adjust  the  stages 
on  the  stage-discharge  cards  to  elevations. 

3  -  10 

-- 

— 

Not  used. 

SQ  Card 

-  Stage  (Flow)  Data  (Requi 

red  Card) 

Field 

Variable 

Value 

Description 

1 

-- 

— 

Not  used. 

2 

NSTG 

+ 

The  number  of  stage  (and  corresponding 
flow)  values  that  are  to  be  input. 
Dimensioned  for  18. 

3 

ST6Q ( 1 ) 

+ 

Stage  values  relative  to  ELEVD  (EL. 2) 
corresponding  to  flow  values  on  the  QS  card 
Values  must  be  in  ascending  order. 

4  -  10 

STGQ 

(2  -  NSTG) 

+ 

Repeat  as  required  by  NSTG.  If  more  than 
eight  values,  the  ninth  value  must  begin 
in  the  first  field  of  the  next  card. 
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QS  Card  -  Flov^  (Stage)  Data  (Required  Card) 


Field 

Variable 

Val  ue 

Description 

1  -  2 

— 

Not  used. 

3 

QSTG(l) 

+ 

Discnarge  values  corresponding  to  the 
stages  on  the  SQ  card. 

4  -  10 

QSTG 
(2  NSTG) 

+ 

Repeat  as  required  by  NSTG.  If  more  than 
eight  values,  the  ninth  value  must  begin 
in  the  first  field  of  the  next  card. 

RE  Card 

-  Reference 

Flood  Elevations  at  Reach  Index  Location  (Required  Card) 

Field 

Variable 

Value 

Description 

1 

— 

— 

Not  used. 

2 

NRFREQ 

+ 

The  number  of  reference  flood  elevations 
be  read. 

3  -  10 

RELV  7 

(1  -  NRFREQ) 

The  reference  flood  elevations  that  apply 
at  the  index  locations.  If  more  than 
eight  values,  the  ninth  value  must  begin 
in  the  first  field  of  the  next  card. 

SI  Card 

-  Structure 

ID  Card  (Requi 

red  Card) 

Field 

Variable 

Value 

Description 

1 

IDSTR 

+ 

Unique  structure  identification  number. 

2  -  10 

KNSTR 

Alpha 

The  alphanumeric  label  to  describe  the 
structure. 
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SD  Card  -  Structure  Values  and  Damage  Functions  (Required  Card) 


Field  Variable  Value 

1 

2  VSTR  + 

3  IDFS  + 

4  VCON  + 

5  IDFC  + 

6  VOTH  + 

7  IDFO  + 


Description 


Not  used. 

Total  value  of  structure.  If  damage  func¬ 
tion  to  be  assigned  to  this  value  is  a  per¬ 
cent  damage  function  (PD  Card),  this  value 
provides  conversion.  If  DD  Card  used, 
enter  1  for  VALS. 

Identification  code  for  damage  function  for 
structure  damage.  Use  appropriate  identi¬ 
fier  (IT)  from  DF  Cards, 

Total  value  of  contents  if  PD  Card  used. 
Otherwise,  enter  1. 

Identification  code  for  contents  damage  func¬ 
tion.  Use  appropriate  identifier  (IT)  from 
DF  Cards. 

Total  value  of  "other"  damageable  items.  If 
PD  Card  used.  Otherwise,  enter  1. 

Identification  code  for  Damage  function 
applicable  to  "other"  items.  Use  appropriate 
identifier  (IT)  from  DF  Cards. 


SR  Card  -  Reference  Flood  Elevation  at  Structure  (Required  Card) 


Field  Variable  Value 

1 

2  RSELV(l)  + 

3  -  10  RSELV 

(2  -  NRFREQ) 


Description 


Not  used. 

The  reference  flood  elevation  corresponding 
to  RELV(l)  (RE, 3)  that  applies  at  the 
structure. 

Repeat  as  required  for  NRFREQ  values.  If 
more  than  nine  values,  the  tenth  value  must 
begin  in  the  first  field  of  the  next  card. 


32 


SE  Card  - 

Structure 

Elevation  Data 

(Required  Card) 

Field 

Variable 

Value 

Description 

1 

PELE 

+ 

Elevation  at  which  level  of  protection 
pointer  is  fixed  for  base  conditions. 

2 

6ELE 

+ 

Ground  elevation  of  structure. 

3 

FELE 

+ 

First  floor  elevation  of  structure. 

4 

SELE 

+ 

Zero-stage  elevation  of  structure.  This 
elevation  corresponds  to  stage  =  0  for  all 
stage-damage  functions  for  this  structure. 

5 

XCOR 

The  x-coordinate  of  the  structure.  Any 
rectilinear  coordinate  system  is  acceptabl 

6 

YCOR 

+ 

The  y-coordinate  of  the  structure. 

SC  Card  - 
Any  or  all 

Physical  Characteristics 
values  may  be  omitted. 

of  Structure  (Required  Card) 

Field 

Variable 

Value 

Description 

1 

USED 

Alpha 

The  present  use  of  the  structure  (left 
justify). 

2 

TYPE 

Alpha 

The  type  of  structure  (left  justify). 

3 

PERM 

Alpha 

The  permeability  of  the  structure. 

4 

NOBl 

+ 

Number  of  openings  below  first  floor. 

5 

NOAl 

+ 

Number  of  openings  at  first  floor. 

6 

NWIN 

+ 

Number  of  windows. 

7 

/ 

cnriM 

1  vun 

A1  pha 

Foundation  type  (left  justify). 

8 

MATF 

Alpha 

Frame  material  (left  justify). 

9 

MATS 

Alpha 

Siding  material  (left  justify). 

10 

COND 

Alpha 

Condition  of  structure  (left  justify). 
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SP  Card  -  Structure  Site  Data  and  Initial  Feasibility  Assessment  (Required  Card) 


Field 

Variable 

Value 

Description 

1 

HIST 

Alpha 

Historic  site  identification  (left  justify). 

2 

ENVI 

Alpha 

Environmentally  significant  site  identifica¬ 
tion  (left  justify). 

3-10 

— 

-- 

Not  used. 

ES  Card  -  End  of  Structure  Data  (Required  Card).  Identifies  end  of  structure 
data  input  for  this  reach. 

Field 

Variable 

Value 

Description 

1  -  10 

-- 

— 

Not  used. 

ER  Card 

-  End  of  Run  Card  (Required  Card).  Identifies  end  of  input. 

Field 

Variable 

Value 

Description 

1  -  10 

... 

Not  used. 

34 


EXHIBIT  2 


SAMPLE  INPUT  FOR  PREPROCESSOR 


The  example  problem  presented  in  this  exhibit  and  in  Exhibits  3  and  4 
demonstrates  the  capabilities  of  the  Nonstructural  Analysis  Package  and 
illustrates  the  input  to  and  output  from  the  programs.  The  hypothetical 
flood  plain  to  be  analyzed  is  divided  into  four  reaches  identified  as  2,  5, 
10,  50,  and  1000.  Each  reach  includes  four  structures.  Nine  depth-percent 
damage  functions  are  specified. 

The  pages  Following  in  this  exhibit  show  the  input  to  the  Preprocessor 
program  for  the  example  problem.  Several  items  of  this  list  of  input  cards 
are  identified  with  circled  numbers;  these  correspond  to  the  paragraphs  that 
follow. 

1.  Three  required  title  cards  are  provided. 

2.  Eighteen  depth  values  are  defined  for  the  depth-damage  or  depth-percent 
damage  relationships. 

3.  Nine  damage  functions  are  specified.  Here  percent  damage  values  are 
given  on  PD  cards.  The  EF  card  signifies  the  end  of  damage  function  input. 

4.  The  RD  card  identifies  the  beginning  of  input  for  a  reach.  For  Reach  2, 
14  values  of  the  discharge-frequency  function  are  defined  on  the  FR  and  QF 
cards.  Also,  14  values  of  the  stage-discharge  relationship  are  defined  with 
the  SQ  and  QS  cards.  One  reference  flood  elevation  is  defined  with  the  RE 
card. 

5.  Structure  1001  is  the  first  structure  identified  in  Reach  2.  The  SD,  SR, 
SE,  and  SP  cards  specify  the  required  values.  Additional  structuires  in  Reach 
2  are  1002,  1003,  and  1004.  The  end  of  structure  data  for  the  reach  is  in¬ 
dicated  with  the  ES  card. 

6.  The  RD  card  again  indicates  the  beginning  of  data  for  another  reach.  The 
structure  data  is  specified  on  SI,  SD,  SR,  SE,  SC,  and  SP  cards,  and  the  end 
of  the  structure  data  for  the  reach  is  identified  with  the  ES  card. 

7.  The  end  of  data  for  all  reaches  is  identified  with  the  ER  card. 
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EXHIBIT  3 


EXAMPLE  OUTPUT  FROM  PREPROCESSOR 


The  pages  following  include  selected  portions  of  the  output  from  the 
Preprocessor  program  for  the  input  shown  as  Exhibit  2.  Certain  items  of  this 
output  are  identified  with  circled  numbers;  these  correspond  to  the  paragraphs 
that  follow. 

I.  The  job  title  (3  cards)  is  printed.  This  same  title  is  stored  in  the  data 
bank  created  by  the  preprocessor  program. 

2-3.  For  each  user-defined  depth-damage  function,  the  input  name,  depth,  and 
damages  (or  percent  damages)  are  printed.  The  depths  are  constant  for  all 
functions. 

4.  The  reach  identification  number  and  name  are  printed,  followed  by  data 
for  the  reach  index  point,  followed  by  data  for  all  structures  in  the  reach. 

5.  The  input  discharge-frequency  relationship  at  the  reach  index  point  is 
printed  for  verification. 

e.  The  input  datum  elevation,  to  be  added  to  stage  values  at  the  index  point, 
is  printed  for  verification. 

7.  The  input  stage-discharge  relationship  at  the  reach  index  point  is  printed, 

8.  Stage  values  corresponding  to  the  discharge  values  specified  for  the 
discharge-frequency  relationship  are  determined  by  interpolation  and  are 
printed. 

9.  The  input  reference  flood  elevations  are  shown  for  verification.  These 
elevations  are  used  to  establish  a  relationship  of  water  surface  elevations  at 
the  reach  index  point  to  water  surface  elevations  at  the  structures  in  the 
reach. 

10.  The  structure  identification  and  title  is  printed. 

II.  For  each  of  the  three  damage  types,  the  value  and  specified  depth-damage 
relationship  is  shown, 

12.  The  reference  flood  elevations  at  the  structure  are  shown.  These  are 
used  with  the  reference  flood  elevations  for  the  index  point  to  develop  the 
required  frequency  curve  at  the  structure. 

13.  The  various  user-identified  elevations  at  the  structure  are  printed, 
along  with  the  frequency  of  the  event  with  water  surface  corresponding  to  the 
level  of  protection  elevation.  These  frequencies  are  determined  by  inter¬ 
polation. 


14.  The  level  of  protection  is  shown.  This  is  the  recurrence  interval,  in 
years,  of  the  event  corresponding  to  the  user  identified  level  of  protection 
elevation  (identified  as  LOP  ELEV  in  item  13). 

15.  Other  input  structure  attributes  are  shown  for  verification. 

16.  The  computer  elevation-frequency  function  for  the  structure  is  tabulated. 
This  function  is  determined  by  "transferring"  the  elevation-frequency  function 
for  the  index  point  to  the  structure  via  the  reference  flood  elevation 
relationship. 

17.  The  computed  stages,  relative  to  ground  elevation  at  the  structure,  are 
shown  for  the  2,  5,  10,  15,  25,  30,  50,  75,  and  100  -  year  events. 

18.  The  stage-damage  functions  for  the  three  damage  types  are  tabulated,  and 
a  total  damage  function  is  shown.  The  stages  are  those  specified  with  the 
stage  vs.  percent  damage  relationships. 

19.  The  expected  values  of  annual  damages,  by  type,  and  the  total  expected 
annual  damage  are  tabulated. 
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EXHIBIT  4 


INTERACTIVE  ANALYSIS  PROGRAM  EXAMPLES 


The  pages  following  show  examples  of  the  Interactive  Analysis  program. 

Each  command  entered  by  the  program  user  is  preceded  by  ****  for  ease  of 
identification  and  is  indexed  with  a  circled  number.  These  numbers  correspond 
to  the  numbered  paragraphs  that  follow. 

1.  The  COMMAND  command  is  used  to  print  a  message. 

2.  HELP  COMMAND  yields  a  brief  summary  of  the  available  commands. 

3.  HELP  CONSTRAINTS  yields  a  summary  of  the  format  of  the  constraints  used 
with  the  various  program  commands. 

4.  Data  are  read  from  the  data  bank  for  structures  in  reaches  2,  5,  10,  50, 
1000.  The  number  of  structures  in  each  is  identified,  and  the  total  number  of 
reaches  for  which  data  are  read  is  printed.  The  total  number  of  structures 
for  which  data  are  read  will  not  exceed  200;  therefore  the  number  of  reaches 
for  which  data  are  read  may  be  less  than  the  number  specified  by  the  user.  Any 
reach  identification  numbers  for  which  data  are  not  found  are  ignored. 

5.  The  value  of  the  structure  (VSTR)  for  each  structure  with  an  identification 
number  greater  than  or  equal  to  0  (IDNO  GE  0.)  is  tabulated  using  the  PRINT 
command. 

6.  A  count  of  the  structures  with  value  greater  than  $40,000  (VSTR  GE  40000) 
is  made  with  the  command  NUMBER. 

7.  The  existing  level  of  protection  is  tabulated  for  all  structures  that 
satisfy  the  last  valid  constraint  (VSTR  GE  40000).  The  level  of  protection 
is  shown  in  years. 

8.  A  count  is  obtained  of  structures  with  level  of  protection  less  than  or 
equal  to  15  years  (LEVEL  LE  15).  Sixteen  structures  satisfy  the  constraint. 

9.  The  constraints  are  combined. 

10.  An  additional  constraint  is  added.  Three  structures  in  the  data  bank 
satisfy  the  previous  constraints  and  are  identified  as  ISNB  (the  input 
structure  type). 

11.  A  fourth  constraint  is  added.  Thus  all  one  story,  no  basement  structures 
in  the  15-year  flood  plain,  with  value  greater  than  or  equal  $40000,  and  with 
total  expected  annual  damage  greater  than  or  equal  $4000  are  identified. 

12.  All  structures  that  satisfy  the  previous  constraint  are  listed  by  ident¬ 
ification  number  (1001)  and  address  (609  Second  St.). 
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13.  The  structure  summary  for  Structure  1001  is  printed.  The  "current"  and 
"without  condition"  elevations  and  structure  attributes  are  tabulated. 

14.  The  hazard  summary  is  printed.  This  includes  for  various  events  the  depths 
of  flooding  (measured  relative  to  the  ground  floor  at  the  structure).  The 
recurrence  interval,  in  years,  of  the  event  at  the  first  floor  is  printed,  and 
the  level  of  protection  is  defined, 

15.  The  economic  summary  is  printed.  This  summary  includes  the  specified 
values  of  the  structure,  its  contents,  and  other  property,  the  "current"  EAD, 
the  "without  condition"  EAD  and  the  expected  annual  benefits  of  raising  or 
protecting  the  structure  (if  it  has  been  raised  or  protected). 

16.  The  environmental  summary  is  printed. 

17.  An  invalid  command  is  entered.  The  program  responds  by  issuing  an  appro¬ 
priate  warning. 

18.  All  structures  that  satisfy  the  last  valid  constraint  (the  combined  con¬ 
straint  of  item  10)  are  raised  1  foot  with  the  RAISE  command.  A  summary  of 
updated  values  is  printed  for  all  revised  structures.  Here,  for  example,  the 
level  of  protection  increased  from  2  years  to  4.21  years. 

19-21.  The  structure,  economic,  and  hazard  summaries  for  structure  1001  are 
again  printed,  reflecting  the  modifications  to  elevations,  EAD  values,  and 
level  of  protection  due  to  raising  the  structure. 

22,  The  RESET  command  is  entered  to  return  the  structure  to  its  original 
elevation  and  to  restore  the  economic  and  hazard  indices  to  the  original 
conditions, 

23.  The  PROTECT  command  is  used  to  protect  the  structure  1  foot.  A  summary 
of  pertinent  variables  is  printed. 

25-27.  The  structure,  economic,  and  hazard  summaries  are  printed,  with  values 
modified  by  the  use  of  the  PROTECT  command. 

28.  Program  execution  is  terminated. 
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PkOnWAM  FOR  I-iTFpACTTvP  ^II^ST-IICT'IOAL  AMA^VSTS 


TEST  PR()«LP''  PR<'';''Am  pr-.'  TMfFRACTIVF  NflNST'^llCTlIWAL  ANALYSIS 

,TUNF  VEPST'IM 

oepth-oamare  data  nA‘«F')  dm  fI6  data 

****  rnrtMpMT  ♦♦  +  +  +  iiFDn>.<;TRATin.'  PF  PROGRAM  CAPARILITIFS  ***** 


****  HFlP  CrinMAnO 
rOMMANOS 


@ 


PEACH 

LIST 

PRINT 

number 

RAISE 

PROTECT 

SAVE 

TEPMTNATF 

HELP 

comment 


fiFAO  OATA  FOp  SPrCIFIFn  REACHES 
UTST  tO  NIImOERH  +  TITLES  OF  FEASIBLE  STRUCIL'RES 
PRJmT  ATTRIHuTF  CR  summary  fop  feasible  STRUCTURES 
COiimT  FFaSIPLE  HTOUCTURFS 

RAISE  FFASroLF  structures  SO  LflP  ELEVATION  *  RPOUNO  ♦  DISTANCE 

PRilTFCl  FFasiRi.F  STP'JCTIIpFs  {jO  LCP  ElEVATTCN  *  RRHUND  ♦  DISTANCE 

update  data  SAUK  Fijo  feasible  structures 

TERMINATE  JOB 

PRINT  Siuu'Ary  OF  CDm^aN'Os,  CONSTRAINTS,  ATTBIBltTES 
print  (A,:0  Tf.;^'lRE^  USER  COMMENTS 


****  HEl  P  COnSTI.'ATnT.S 
CONSTPATNT  format  TS  as  FU!  LOuS 

ATTRlnUTF  COMOlTIOv  QTPhT-HANU  .SIDE 
attribute  TS  ANy  OF  tuF  vAL tO  mIRuCTURE  ATTrIOUTES 
COndtttom  TS  one  of  Tmf  FUILOkToG 
LF  IlFSS  Than  or  FfjUAI  ) 

FO  TEOUAL) 

RE  IGPEATF-R  TMA^|  OR  rouAL) 

PIGHT-HaNo  stun  TS  A'ly  UFA^nOAOLF  VAI.UE  Flip  COMPARISCn 
constraints  can  bf  coMPtO'MiiEn  wiTR  an;)  and  or 


«***  RFACo  2  ')  in  so  mon 


PEACH 

PEACW 

PEACH 

reach 

PEACH 


2  RFAO, 
5  UFA^I, 
10  I ;  F  A  n  , 
F(,  REAM, 
lOniJ  OEAO, 


/I  STOUCTURES, 
0  STRUCTURES. 
/i  STPUCTIjpES, 
>t  STPLCTliRES, 
SToi'OTUpF.S , 


PEACHES  PFAD 


nn**  PPTMT  VSTR  Yn-m  r,F  n. 


lONn 

VSTR 

1001'. 

44000,00 

1  002*. 

50000.00 

1 0O.’?. 

50(>nii  ,00 

1  004'. 

aooon ,00 

sooi). 

4nc)O0 ,40 

S002. 

SOuo'i ,  no 

•^ool'. 

50000 . 00 

'5004'. 

50000,00 

loooo'. 

40000,00 

loom' 

50OOO .00 

10011. 

50000,00 

10012’. 

50000,00 

5001  3). 

40000.00 

50014. 

50000  ,.|0 

50015'. 

5OOOU . 00 

5001  h'. 

4000  0,(10 

lOOOOl'. 

40000,00 

100002). 

50000  ,(|0 

100003. 

50000,00 

1  0000  4'. 

<io.)oo  .no 

THTAI. 

1  1  0  0  0  0-,'. 

***«»  N'linREP  vsTP  nr  /lonoo. 


20  FFASTiiLt  9TviinTI)PtIS 


.  ****  print  LFVFt. 


IDNn 

LFVF 

1001’. 

2.04 

1002'. 

2  ,.10 

1 003'. 

1  ,  MO 

1  00  4'. 

1 .00 

5001 '. 

5.00 

500?'. 

5.00 

5003*. 

1.00 

500  4'. 

1  .MO 

joooo), 

1  0 .1)0 

loom. 

1  n  ,00 

10011'. 

1.51 

10012. 

1.51 

5001  3'. 

5  0.0  0 

50014’. 

5t; .  -'0 

50015'. 

1  .:)0 

500 1h'. 

1  .'10 

1  ooooi). 

100.00 

1  00002'. 

100.00 

1  00003'. 

2.2? 

1  00004'. 

2,2? 
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*«**  I  h  IS 

If.  FFASTHl.E  STi^lJCTllvps 
★  ***  Niimrfk  I  EVFI  iF  IS  At'f'  vgTP  GF  ^OOOO 
If.  FEASTHI.E  structures 

****  numRfR  LEvei  iE  is  A|.n  vstr  gf  «oOOO  And  type  Ed  1SNP 
■?  FFASTHLE  STRiirTljoES 

****  NUmPFR  I.FVFI  (F  is  an'I  V«TR  gf  /IQOOO  A(il)  TYPE  EC  1SKP  ANp  EADT  GE  «000 
1  FFASTDI f  STGUCTURES 
****  LIST  (j^ 

lOPi'.hno  SFcni-in  ST. 

***»  PPTN'T  STGUCTMoE  (g) 

STPUCTIIrF  .SiJmhArv  .  STnuCTi  ..‘F  IDOl, 


f.O'T  sErnNn 

ST. 

CIii.’RFmT 

H/F 

1  DP  Fl.Fv 

1 oo^no 

1  or .PC 

<?RniiNi) 

1 oo^na 

1  OP .rc 

l.sT  FLnnp 

1  ')1  ,nu 

1  0  1  .  P  C 

7EPO  stage 

1  oo’.nO 

1  no  .PC 

USE 

RFS 

TyPF 

1  SMH 

PEPMEARlTv 

HTGM 

PPFn  TUGS 

BFLOW  JST 

AT  1ST 

p. 

wiunnws 

S. 

FOUNDAYTnN 

RATS 

FRAMF  MATl 

wnnu 

STOP  MATl 

n  nm) 

CnNOTTlDM 

Gnnii 

*«**  PRINT  MA^ArjT 

HA7ARn  SIHMAoy  .  STK‘iinTllPf 
^,0R  SRrriMn  ST. 


moi . 


1^ 


HEH,  I  NT 

?. 

P 

T'. 

jn. 

T'i. 

1  O''. 


PROTECTPO 

RATSEO 


n  F  P  T  H 

n'. 

r.i7 


1ST  F|  fifit’ 
LRVFL  'IF  PPf'T 


****  PRINT  tn'NOMTr  U 


FCHNOMTC  SI'NnAWy  -  3T 

ttlTTliPF 

1001. 

609  sFnr'Nn 

ST. 

TYPF 

V4|  I'F 

1 1  [)  tj  (.-  N  T 

yJ/p 

PAC 

EAn 

STRUCTURE 

/m  n ,  (D  ,  0  0 

contents 

pco.jo’.oi; 

11  S7  .r<6 

31  <t7.«(, 

otmfw 

7  s . )  0  *.  0  0 

1 .RP 

1  29. Of’ 

total. 

F7Son’.'iu 

7R7 1  .7r 

7671 .70 

****  PRINT 

fc  N  V  r  R  P '  1 0 1-  N 

T  A| 

FNV  IRONnF  NT  A|  SUMMA'-v  .  S  T’’ I  T  H E 
f.OR  SPrONH  ST, 

ENUTWf’N  NOnF 

HISTORTCftl 

****  FI  FVATf  1  (|^ 

TNVAL  tn  C''N“'ANi' 


1001, 


****  PATSF  t 

TDNf)  rn  t 

1  Oi)1  .  '  ''p’.PO 


101. PC  101.00  1?70,S9 


P/DS 

1935,20 


EAOT 

3336,07 
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****  print 

.stri'ctiirF 

flTPUCTlJPF  : 

SUMMA|,'V  « 

STRiII“TI‘RF 

lOPi. 

bOP  SFrONf) 

ST. 

CnuRFMT 

■•f/r 

1  OP  Fl  PV 

1  oT.'^u 

1  OP. PC 

RpmiMf) 

1 

1  OP. PC 

1ST  Fl.nf’P 

1  MP’.nO 

1  01  .PC 

7EPCI  .staff 

1  .i1  '.''0 

1  OP .PC 

IKSfc 

RFS 

TYPE 

1  SM‘i 

PERMFAPl Ty 

w  T  r.  H 

PPFMT  NFS 

BFLOW  1ST 

n. 

AT  1  ST 

p. 

WINOflNS 

b  • 

FOlINnATTfl-J 

RATS 

FHAMF  MaTl 

■g  finCi 

STDF  M/^Ti. 

w'in,') 

CnwniTTP  !• 

F(ini) 

****  PRINT 

EcnM'iMTr 

© 

FCnNPMTP  sn 

0  M  A  t.  Y  -  p 

t;.'iict()PF 

tPOl  . 

bOP  SFCiimO 

ST. 

TYPE 

YAl.'lh 

Co^WFE  T 

.g/p 

F»[’ 

t'AD 

STHUr.TllRF 

/lOPfin’.pP 

IP?*!. PC 

nONTF  ITS 

3ijO()P|.PO 

1  37P  .  ‘<S 

31«7.H6 

nTHFV 

7  Sc  n  ,  po 

1  ?  S  ,  <3  .■> 

1  PR. PS 

T  ri  T  A  L 

b  /  S  c  n  ^  0  0 

?^3b.P7 

7b71  .70 

PXP  AN"-J 
BENEFIT 
?«5«,6b 
lft7b,97 

0. 

a?35,b3 


****  PRINT  MAZApn 


WA7ARn  SUMMARY 
bOP  SFCIIM!)  ST. 
»Fr  TMT 

? , 

s. 

^  1^. 

31^. 

7^. 

1  . 

IP. 

II . 

PWnTFCTf  ri 
PATSE'i 


.  STMiCTl'fJF 
[1 F  P  T  M 

nl 

r.w 

?  .30 
p’.bb 

P>3 

3'.P6 

<>S 

1  «;t  f|  (in:, 

LF VRL  mF  ppr t 

o’, 

1  .'^*1 


inni , 
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****  RPSFT 

inNn 

inoi . 


FF.I  E 
1  ()1  '.ftO 


PFLF 

1 oo.nc 


****  PRINT  STRUCTHHt 

STRUCTIIRF  summary  -  «»TWlirTI'‘?F 
f.0R  sErnNn  st. 


SFLF 

1  on. 00 


1001, 


eaoc 

]11<J7.86 


EAOS  EAOT  LEVF. 

«?q3.afe  7671.70  2.00 


current 

•l/C 

IJ1P  FlEv 

1 oo^oO 

1  on. 00 

ground 

1  on , no 

ion. no 

1ST  floor 

li)i  ).nO 

1  01  .00 

ZERO  STAGE 

1 oo.no 

1  on. no 

USE 

RES 

type 

1  SMi-. 

permearlty 

HIGH 

openings 

BFLO'^  18T 

0. 

AT  IRT 

P. 

wiNonws 

6. 

FOUNOATTOu 

RATS 

FRAME  MATl 

wool' 

STOF  MaTl 

ROni) 

condition 

Gnn(i 

«*«*  PPfiTErT  1 

TDNt) 

FFl  E 

PPI.F 

1001  . 

1  m  '.no 

101,00 

****  PRINT 

structure 

@ 

STRUCTIIRF  SUMMARY  «  STRUrTI'UF 

60R  SEroNi) 

ST. 

CURRENT 

•l/C 

L  OP  FLFV 

1  01  >0 

1  on. no 

ground 

1  no .no 

1 on.no 

1ST  FI  noR 

1  01  ],nO 

1  01 .no 

ZERO  STAGE 

1  on  .no 

1  nq.OO 

use 

BFS 

TYPE 

1  Snii 

permeaplty 

HIGH 

opEutngs 

BFLOH  1ST 

n. 

AT  1ST 

P. 

w  I  N  0  n  w  s 

G. 

FOUNOATIOm 

PATS 

frame  natl 

wrino 

STOF  MATl 

wnni) 

Conoitton 

GOnU 

SFLE 

1 00.00 


1001. 


Faoc 

?251,12 


EAOS 

2710,36 


EAOT 
5093. «a 
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****  PRI^iT  Erf'^-ilMTr 


FCnfJnHTC  SI'mmawv  ,  d’^M'CTiiRF 
hO'J  SFCnHD  ST, 


TVPF 

VA|  Mr 

r.MRRFKT 

/lOOon’.oO 

EAO 

STRlJCT'lRf 

27 in.ts 

rClKTFMTS 

aP51.12 

HThFr 

7'i'»n^P(1 

1  aP'.pA 

TPT  AL 

A78(iP,nO 

5093  ./if» 

**«*  PRTf'T 

HA/Ai'p 

HA7ARn  fjllMMAPY  .  .STkMCT.jor 

80P  FF.rnMn 

ST. 

RFP  IMT 

ilEPTM 

?. 

o'. 

r.i  7 

10. 

1 

1'^. 

a'^. 

R.8fe 

30. 

S3 

50. 

3'.R/, 

75. 

1  ')0. 

3’.  Ah 

n . 

1ST  Finn 

'1. 

I.EWFL  "F 

RhOT 

moi . 

ii/fi 

EAn 

31  «7,rt(. 
7f71 .7n 


1001  , 


EVP  AN!J 

benefit 

89/1,7/1 

P578.22 


PRHTFrTFn  r.oo 

RATSEO  o’* 


****  TFRMTMATE 


*  PWnnRAM  FtjC  ImTFpACTTVP  AnK  3TRIICTIJHAI.  AmAi.VSIs 


GPO  687-010/48036 
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